Data on erectile dysfunction (ED) in Nigeria are limited. The study determined the influence of socio-demographic characteristics on ED prevalence in Ilorin, Nigeria. A sample of 399 married men aged 20-70 years was taken. They responded to a questionnaire adapted to reflect the local cultures. Data on socio-demographic characteristics, current use of penile erectile enhancers and erectile function were obtained. Erectile function was assessed using the abridged five-item version of the International Index of Erectile Function (IIEF-5). Presence of ED was defined as IIEF-5 score of o21. Descriptive and test statistics were applied to the quantitative data. The results revealed ED prevalence of 46.9% with 34.3, 9.8 and 2.8% having mild, moderate and severe ED, respectively. Men aged 40-64 years, reported severe ED from 9.1 to 36.4%. Yoruba ethnic group had the highest ED prevalence. Of the variables, age, length of marriage and spousal status were significantly associated and correlated with ED (Po0.05), while ethnicity, religion and age at first marriage were not (P40.05). With an aging population, ED may become a significant health problem in similar environments in Nigeria.
INTRODUCTION
According to the 1993 National Institute of Health Consensus Development panel on impotence in the United States of America, the term impotence was supplanted by erectile dysfunction (ED), defined as the inability of the male to attain and/or maintain an erection sufficient for sexual intercourse. 1 The worldwide prevalence of ED is very high and is expected to increase substantially in the aging populations of various regions over the next 25 years. In 1995, it was estimated that 152 million men worldwide had ED, and that by the year 2025, the number of men with ED would be B322 million; an increase of nearly 170 million men. The greatest increases will be in the developing world, such as Africa, Asia and South America. 2 Establishing the prevalence of ED in these regions is important for understanding the need for services, which in turn depends on the functional expectations of men as they age. Studies on ED prevalence from countries across various regions of Asia, 3 the Middle East 4, 5 and Africa, 6 where socio-cultural and religious characteristics are similar, have been documented. For example, in three other studies in Nigeria, prevalence rates of 57.4%, 50.7% and 43.6%, respectively, have been reported. [6] [7] [8] Different definitions of ED, age distributions and risk factor profiles, as well as methodological differences, may explain much of the variance in reported prevalence rates. 9, 10 Inconsistent results have been found regarding the effects of marital status on ED. Men who are separated, divorced or widowed have a higher prevalence of ED than those who remained married or living with a partner. [10] [11] [12] [13] Some studies have reported that men who have never married have a lower prevalence of ED than married men, while higher prevalence has been reported in others. 10, 11, 14, 15 Studies have also reported that ED is associated with younger age at marriage and longer duration of marriage, 10, 14 and that men reporting black race are at higher risk of ED than whites. 10, 11, [16] [17] [18] Religion has been reported not to be associated with ED. 16 ED has not been strongly associated with geographic location, but variations of ED among geographic regions may reflect inter-regional cultural and socio-economic differences. 13, 19 The role of the quality of erections in the lives of men revealed that ED threatens men's sense of autonomy and there is a feeling of loss of social recognition, a sensation of having a physical defect and negative emotions; all having an impact on social life of the men. 20 The strong association between ED and impaired quality of life justifies the recognition of ED as a significant public health problem. 19 This calls for a more attention being paid to the identification and assessment of men suffering from ED. In this respect, sexual function should be an integral part of overall health status in the male population. 21 Data on the prevalence of ED in Nigeria are limited. In addition, there is a dearth of information on the influence of various sociodemographic characteristics such as ethnicity, religion and polygamy on ED. Therefore, this study was embarked upon to define the prevalence and determine the influence of various socio-demographic characteristics on ED among married Nigerian men.
METHODS

Description of study location
The study was conducted in Ilorin, the capital of Kwara State; an urban city in the subtropical rain forest region of North Central Zone of Nigeria, with an estimated population of 850 000. 22 The city is centrally located at the geographical and cultural confluence of the Northern and Southern Nigeria, on coordinates 8130 0 N 4133 0 E of the equator. The central location, coupled with being a state capital with a relatively high population density, compares Ilorin city favourably well, among others, in terms of representation of the three major Nigerian ethnic groups. The indigenous people are of Yoruba ethnicity, constituting about 60% of the entire population, while the two other major ethnic groups are Hausa and Igbo. Ethnic dichotomy has encouraged many of the residents to form unions as a means of identification and well-being. For example, a union exists for each of the three major ethnic groups with computerized based list of members above 18 years of age. Majority of the residents are Muslims and by cultural and religious injunction, polygamy is condoned. Population mobility with high intensity has created chains of locations within Ilorin metropolis, where socio-economic activities and social interactions thrive, with unabated sexual intercourse, based on perceived erectile function or dysfunction.
Subjects and materials
Study subjects were healthy individuals, resident in Ilorin and registered members of the three major ethnic groups. Resident implies having lived within the city for a minimum period of 6 months. A descriptive crosssectional study method was used. The sample size was estimated at 400 using Fisher's formula, based on an assumed prevalence of 50% for ED, as no previous study on ED was found in Ilorin. 23 To compensate for nonresponse, by anticipating an expected 90% response rate, the adjusted sample size was determined at 450. This was done by dividing the originally calculated sample size (400) by the anticipated response rate (0.9). Before the study, community entry and advocacy were carried out to each ethnic group union leader, about the relevance and importance of the study. Permission to conduct the study and access to the lists of registered members was subsequently granted. Each ethnic group's general meeting days were targeted, for sensitization of the subjects and explanation of study purpose, from where subjects were eventually approached and questionnaires administered.
An estimated total of 400 000 listed men representing the sampling frames for Yoruba (218 000), Hausa (77 000) and Igbo (105 000) ethnic groups were accessed. Proportional allocation to the adjusted sample size determined the number of subjects for each ethnic group. A multiplication of the sampling frame by the sample size, divided by the sum of all listed subjects, determined the sample sizes of 245, 87 and 118, to the nearest whole number, for the Yoruba's, Hausa's and Igbo's, respectively. Subject recruitment for each ethnic group adopted systematic random-sampling technique. Briefly, in step 1, a number was randomly assigned to the ethnic populations. In step 2, sampling interval, for example (x), was determined to the nearest whole number, by dividing the sampling frame by the sample size. In step 3, random selection of the first subject as a starting point from the sampling frame was carried out. Assuming a number (2) was picked from step 3, therefore, in step 4, systematic random sampling was adopted to select subjects from the sampling frame by the addition of the sampling interval (x) to the assumed selected number (2) from step 3, determined as 2 þ x, 2 þ 2x, 2 þ 3x, serially, until the desired sample size was attained at the end of the listing. Otherwise, steps 3 and 4 were repeated in a cyclic order. For subjects not available at times of study, the next person in the sampling frame was selected. Included in the study were men with an age range of 20-70 years and in the present marital relationship (as a proxy for current sexual exposure), while study exclusions were single men and participants on previous and current use of penile erectile enhancers. Respondents were anonymous and a written informed consent was obtained before questionnaires were administered by the assistance of three trained research interviewers. Ethical clearance was obtained from the Department of Epidemiology and Community Health, University of Ilorin. The study questionnaire, adapted to reflect local cultures of the subjects, comprised three sections with 12 questions. Sections A and B sought information on relevant socio-demographic characteristics and the use of erectile enhancers, respectively, while section C addressed erectile efficacy, based on the abridged 5-item version of the International Index of Erectile Function (IIEF-5) assessment scale. [24] [25] [26] [27] Data analysis
All statistical analysis was performed using the Statistical Package for Social Sciences (SPSS Version 15.0 for Windows, SPSS Incorporated, Chicago, IL, USA). Descriptive and test statistics was applied to the quantitative data. Prevalence was presented as percentages with 95% confidence interval. Means were calculated by coding for the severity of ED; where code of 2-2.9 represented severe ED, while 3-3.9, 4-4.9 and 5-5.9 represented moderate, mild and no ED, respectively. The IIEF-5 score is the sum of ordinal responses to the five items. The score ranged from 5 to 25.
Presence of ED was defined as IIEF-5 score of o21. Severity of ED was further categorized into score 5-10, severe ED; score 11-15, 
RESULTS
Prevalence and severity of ED The socio-demographic characteristics of 399 respondents out of the 450 contacted, eventually participated in the study, giving a response rate of 88.7%. Overall, 187 reported some degree of ED, giving the study prevalence as 46.9%. In terms of severity, the prevalence in the total population showed that 137 (34.3%), 39 (9.8%), 11 (2.8%) and 212 (53.1%) subjects had mild, moderate, severe and no ED, respectively. The prevalence of those with ED across various age groups observed that 73.3% had mild, 20.9% had moderate and 5.9% had severe ED ( Table 2 ). The degree of ED severity was noted to increase with age, length of marriage and increasing number of wives (Po0.05; Table 3 ).
Risk factor analysis A majority of the respondents with or without ED (24.1%) were within the age group of 35-39 years and only 3 (0.8%) were 70 years of age ( Table 1 ). The highest frequency of the respondents with ED was observed in the age group of 40-44 years. This age group also had the highest number of subjects 40 (21.4%) demonstrating some degree of ED (Table 2 ). In the total study population and across all the age groups, the association of age with ED was significant and inversely correlated (Po0.0001). The prevalence (%) of ED by severity with age categories showed that severe ED was not recorded in any of the younger participants' age group of 20-39 years, but increased in the older age group of 40-44 years from 9.1 to 36.4% in the age group of 60-64 years (Table 1) . Participants with ED recorded a significant association and inverse correlation (Po0.0001) between age and ED severity (Table 3 ). The prevalence of mean ED severity score observed a significant difference (Po0.0001) between the low and high-age groups of 45 years (Table 4) .
The association between the length of marriage and ED severity was significant (Po0.001) and inversely correlated (Table 3) . In addition, for those with ED, a significant difference (Po0.001) was observed between the low and high-age groups of 20 years (Table 4) . A majority (52.1%) were of Yoruba ethnicity, which also recorded the highest prevalence of severe and moderate ED of 5.3% and 10.6%, respectively ( Figure 1 ). The analysis of variance with Duncan Multiple Range Test recorded significant differences among the means of the subset of ethnicity (Yoruba, Hausa and Igbo), but overall, there was neither significant association nor correlation with ED (P40.05). For the Yoruba ethnic group, as the age increased, there was a decrease in the mean erectile efficacy score in the age groups from 30-39 to 60-69 years. A significant association and an inverse correlation (Po0.05) existed between the increasing number of wives and ED (Table 3 ). In the analysis of variance with Duncan Multiple Range Test, increasing number of wives observed significant differences (Po0.0001) with ED severity (Table 5 ). The distribution of participants with ED, observed that the Muslims were a majority (66.3%), while the Christians and Traditionalists were 33.1% and 0.6%, respectively. Religion was not significantly associated and correlated (P40.05) with ED ( Table 3 ). The influence of mean ED severity score on the subset of religion also showed no significant difference (P40.05). However, there was a lower mean ED severity score for the Muslims compared with the Christians (Table 5) . Likewise, in those with ED, there was neither a significant association nor correlation (P40.05) between age at first marriage and ED (Table 3 ). No significant difference (P40.05) with ED was observed between ages at the first marriage group of less than and more than 30 years (Table 4) .
DISCUSSION
The overall prevalence of ED in this study was 46.9%, which was observed to be higher, lower and even similar in estimates, compared with global prevalence studies. Our finding was close to Prevalence of erectile dysfunction in Nigeria F Oladiji et al the value (43.8%) reported in a Nigerian study, 8 probably because of similarity in methodology and geographic proximity, while the higher figures of 50.7 and 57.4% reported in other Nigerian studies 6,7 might have been due to adoption of a different methodology and a wider geographical coverage. We examined variances in the ED prevalence information documented in the literature; we then categorized the age range into two: of 20-70 years, as adopted in this study, and 40-70 years, as sub-analysis. Thereafter, we analysed age-adjusted ED prevalence rates by region and further made comparisons by country, relative to our study findings. Of note, apart from Nigeria, in men in the age range of 20-70 years, reported higher estimates from Africa are 63.6% in Egypt 6 and 53.6% in Morocco, 28 while from the Middle East 49.9% was reported in Jordan. 5 Higher figures of 80.8% in Pakistan 6 and 51.3% in Singapore, 29 have also been documented from Asian studies. Reported figures from Pakistan, Egypt and another Nigerian study were not population-based, which may partly explain the higher rates of ED. 6, 7 Excluding Africa, published studies from other regions too have documented ED to be higher in men reporting black race than whites. 11, 16, 17 Similarly, a study in the United States reported that there was a striking racial difference, as high as 3 to 5-fold in the rate of reporting for ED in black men than whites. 18 Interestingly, we observed lower estimates from other studies involving Caucasians as well. For example, from Europe, figures of 5.0% in Denmark, 30 12.1% in Spain, 31 16 .8% in The Netherlands, 32 19.2% in Germany, 33 25 .0% in France, 34 26.0% in the United Kingdom 35 and 32.3% in Austria 36 were apparently lower than our prevalence figure. Likewise, estimates from other regions in various countries reporting ED prevalence rates of 19.0% in Iran 4 from the Middle East, 39.5% in Australia 37 from Oceania, including 13.2%, 28.3% and 36.6% in Japan, 38 China 39 and South Korea, 40 respectively, from Asia and 42.0% in Argentina 41 from South America were all observed to be inadvertently lower and thus asserting on previous reports that ED is higher in men reporting black race. It is worthy of remark that these findings may reflect differences in interregional cultural and socio-demographic characteristics.
While this study reported an ED prevalence of 34.3% in a subanalysis of men aged 40-70 years, lower figures documented from Europe observed rates of 9.0% in Denmark 42 and 13.0% in the Netherlands, 43 including 12.8% and 17.0%, respectively, in two Italian studies. 44, 45 From Asia, reported lower figures are 15.7% in Japan, 46 17.7% in Taiwan, 47 in addition to 11.0% and 20.0% in Indonesia and China, respectively. 3, 48 Notably, the prevalence figure of our sub-analysis was, however, observed to be similar to what was obtained in other studies from Asia and Europe, with estimates of 34.5% in Japan, 45 including 33.0% and 32.0% in Norway 49 and France, 50 respectively, despite different sampled populations and different geographic regions. In the prevalence according to age, the Massachusetts Male Aging Study (MMAS) of mainly Caucasians reported that the prevalence of severe ED tripled from 5 to 15% in subjects aged 40 to 69 years, 12 but when compared with our sub-analysis in subjects aged 40-64 years, who were mainly blacks of African ancestry, we reported a quadruple in ED severity ranging from 9.1 to 36.4%. Arguably, this observation further supported comments from previous studies of higher risk of ED in men reporting black race, or, might probably be due to white men living healthier life styles, or related to other factors not investigated in this study.
Conversely 55 and South Africa (77.1%), 56 respectively, have also been documented. However, although many of the ED prevalence studies have been done in populations from specific nations, as mentioned above, there are apparent inconsistencies and large variations among these studies, as the variances prevent the conclusion that the prevalence of ED is discernibly more or less common in any country. 57, 58 Furthermore, several reasons have been suggested, broadly, for the differences in ED prevalence obtained from all these various studies, which includes differences of methodology, such as, in the study populations, the design, sample size, including sampling technique of subject selection, the age, the health status of the subjects being studied, the questions asked, how the questions were asked, the prevailing attitudes about what constitutes a normal and abnormal erection, the definition adopted for the ED condition, and the different cultural characteristics in individual perception of and attitudes toward ED, including prejudices of the investigators. 3, 9, 10, 57, 58 Our findings reported that age was strongly associated with ED, as this was observed in the increasing prevalence of moderate ED among subjects above age of 40 years, which ranged from 10.0% for ages 40-44; 15.8% for ages 45-49; 23 .1% for ages 50-54; 38.8% for ages 55-59, 39.1% for ages 60-64 and 61.5% for ages 65-69, respectively. Previous studies have also suggested that the severity of ED increased with advancing age among various population groups, irrespective of racial or ethnic background. This study recorded similar trends, as evidenced in the literature. [3] [4] [5] [6] [7] [8] [9] [11] [12] [13] [14] [15] [16] [17] [18] [19] [28] [29] [30] [31] [32] [33] [34] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] In an unbroken marital relationship, prolonged length of marriage could be regarded as another important risk factor for ED, as our results achieved statistical significance and correlation. The Yoruba ethnic group recorded the highest prevalence and severity of ED, probably because the Yoruba's, on the one hand, shared a culture of polygamy and Islam with the Hausa's, while, on the other hand, sharing monogamy and Christianity with the Igbo's. In this study, significant association was not achieved between religion or ethnicity and ED, which is consistent with reports from previous studies. 11, 16, 19 In polygamous relationships, the inevitable feminine physical and physiological changes in older wives, which include loss of vigour, sagging breasts and less exciting sexual urge from drying Prevalence of erectile dysfunction in Nigeria F Oladiji et al out of the vagina, may give rise to situations when penile erection or penetration fails, owing to the thoughts or negative feelings of men. Presumably, this may serve as a premise for men to seek the hands of more vibrant, younger women in matrimony, a behaviour in conformation to the local cultural norm and religious injunction. This corroborated with our findings, as statistical significance was achieved between the increasing number of wives and ED, and probably explained the higher prevalence of ED observed among the polygamists, who were predominantly Muslims.
There are limitations to this study. We sampled subjects from only one capital city and in one geo-political zone, which might not be totally representative. In addition, our sample size was comparatively small, especially for the Hausa ethnic group. The study also observed an unequal distribution in terms of age, but although younger men o39 years show a strong association of age with erectile function their inclusion in the study was for statistical comparison. Moreover, considering possible sociodemographic changes in younger men, for example, shifts in culture from late to early marriage and in spousal status from monogamy to polygamy, could be of future research interest.
In conclusion, ED is common in Ilorin. Age, length of marriage and increasing number of wives were major risk factors significantly associated and correlated with ED. With an aging population, ED may become a significant health problem. Therefore, having knowledge of specific socio-demographic risk factors present in a population can aid in diagnosing ED in men who may be reluctant to raise this sensitive issue.
